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the rod. The rod was also provided with a mercurial thermometer, a watch glass level capable of easy adjustment, and provision for the hanging of a plumb-bob.
In order to obtain the speed and accuracy required, two rodmen were employed to hold on alternate turning points, these points being selected so as to make back sights and fore sights practically equal. The level was protected from the rays of the sun by an umbrella. Each of the two stadia wires was read and recorded in addition to the ordinary level reading, and these several readings reconciled before moving ahead. The speed obtained on this work averaged about 2 miles per day in rugged or wooded country and 4 miles per day in comparatively level and open country, while check levels were run at the rate of about 1 mile per hour. The adjustments of the instrument were tested at least once per week, although actually no adjustments were required.
In ordinary work with flat surfaces this is a desirable and readily attainable standard. In small cities in a rolling or hilly country a lower standard of accuracy may suffice. Having obtained the primary bench marks, intermediate bench marks within the area embraced by each circuit can then be established, care being taken to check each cross line with benches of the primary order.
Profiles should be run on all existing streets and alleys, and along the location of all proposed streets. Levels may be taken in the center of the street at intervals of 100 ft., and at such intermediate points as the changing of grades may require. For all proposed streets, the proposed grade should be ascertained, provided it has already been "established."
Where sewers exist, sufficient levels should be taken in their inverts to determine the accuracy of the profiles which are on record, if there be doubt of their accuracy, and if these are found to be incorrect, or if none exist, an accurate profile should be made by taking levels of the invert at each manhole. This may require the use of a very long pole, graduated in feet, tenths and hundredths, shod with a steel point for penetrating the sediment in the sewer.
Topography notes should be obtained for the preparation of a map showing the topography of the entire city, with contour intervals of 1, 2-1/2, 5 or 10 ft., according to the slopes of the ground surveyed. This map should include the area within the present city limits and such suburban territory as is likely to be annexed within the next 30 to 50 years. If possible, it should also cover such contiguous territory as may drain through or into the city.
The approximate cross-section of the streets should be determined and